To evaluate the interference of radiographic factors in the appearance of sensory deficit related to inferior alveolar nerve (IAN) after third molars (3Ms) removal.
Introduction
In recent years, several aspects related to surgical removal of third molars (3Ms) have been discussed, especially the possibility of postoperative complications such as nerve injuries 1, 2 .
Clinically, neurosensory disorders related to inferior alveolar nerve (IAN) can be manifested as pain, anesthesia, paresthesia, or a combination of these conditions. Among the commonly performed dental procedures, IAN injury is not an uncommon complication 3 , being potentially related to anesthesia for nerve block, endodontic treatment and surgery to remove 3Ms 4 .
The preoperative radiographic evaluation has been considered as having a potential capacity to predict possible IAN injuries during a surgical procedure. Panoramic radiography is a commonly complementary exam used in the treatment plan for impacted teeth removal, being useful in the evaluation of surgical difficulty degree, third molars morphology and position, operative risks and proximity to adjacent vital structures, such as IAN 4 .
Certain radiographic signs often associated with damage to IAN can be observed in panoramic radiographs 5 .
Since prior knowledge about the 3Ms positioning is of great importance for surgical planning and because of the controversy about the predictability of IAN damage from the third molar position, the present study aimed to conduct a clinical and radiographic prospective study about the risk of IAN neurosensorial deficit after surgeries for lower 3Ms removal. To date, few studies have described an incidence of IAN injury less than 1% [6] [7] [8] [9] [10] [11] [12] . Thus, after calculation we obtained a sample (n) of 132 patients, with a confidence interval of 95% and a sampling error of 7%. One right or left third molar was removed from each patient.
Methods
The study included patients having panoramic radiography who were candidates for removal of one third molar, with age up to 60 years old, without systemic problems, and who accepted to participate in this study after reading the free and clarified consent term. Patients with associated pain, pericoronitis, edema, hyperthermia, limited mouth opening, pre-existing systemic disease and any patologic process related to 3Ms, as well as pregnant or nursing women and surgical procedures with more than two hours of duration were excluded from this study.
Preoperative data collection
In addition to demographic variables (gender and age), radiographic data was collected from panoramic radiographs. Intraobserver agreement was obtained by computing kappa coefficient.
Radiographic interpretation was performed in dark using the same negatoscopy and one magnifying glass. The analyzed radiographic variables were:
1 -Eruption stage: total bone inclusion and partial bone inclusion; semi-inclusion and erupted. were less than 60% of testes 17 . Pin-prick test consisted of repeating ten touches with an explorer tip on the chin skin and perform how many times the patient accused the contact 18 . Brush directional stroke test consisted of performing ten horizontal and/or vertical movements with a microbrush tip on the chin area and ask for the patient to reproduce the movements 18 . Two-point discrimination test consisted in ten repetitions of the compass application with ends gradually but disorderly separated, so that patients can distinguish the sensitivity of one or two points 18 .
Data analysis
Data was encoded and tabulated through the software formed by omitting an effect on the fi nal model. Furthermore, the null hypothesis was that all the parameters of this effect were 0.
Statistical signifi cance adopted for all tests was 5% (p<0.05).
Results
From 132 patients enrolled in the sample, six failed to attend the follow-up appointment and were removed from this study. The fi nal sample consisted of 32 (25.39%) male patients and 94 (74.61%) female patients ( According to the classification of Pell-Gregory 14 in relation to horizontal position of 3Ms, most of the teeth was classified as Class 1 (50%), followed by teeth in Class 2 (47.62%) and only 2.38% in Class 3 ( Table 2 ) In relation of its vertical position, the higher prevalence were teeth in position B (48.41%; p<0.001), followed by teeth in position A (36.51%). Position C was observed in 15.08% of cases (Table 2) . According to angulation, as described by Ma'aita and Alwrikat 16 , most of the cases was in vertical position (46.04%), followed by teeth in mesioangular (35.71%) and horizontal position (17.46% ) ( Table 2 ).
The root proximity relation of the 3Ms with mandibular canal was analyzed according to Félez-Gutiérrez et al. 6 modified by Gomes 17 . It was observed more frequently the "narrowing of the mandibular canal" (86 cases, 68.25%), followed by "obscuring of the teeth apices" (59 cases, 46.82%) (Figure 1 ). In the present study, 61 (48.41%) of the 126 3Ms had at least one or two radiographic signs of proximity with NAI. Forty-seven (37.3%) had three or more signs, and 18 (14.29%) did not have any radiographic signs of proximity to mandibular canal (Table 3) . The surgical technique (osteotomy/odontoseccion) used for 3Ms removal did not influence the nerve injury occurrence.
From the 126 patients enrolled in the study, osteotomy was used in 83.3%, while in 28.56%, odontoseccion was added to this procedure (Table 4) . 
Correlation between radiographic signs of third molar proximity with inferior alveolar nerve and postoperative occurrence of neurosensory disorders. A prospective, double-blind study
Through logistic regression, the influence of gender, bone inclusion degree of the third molars (Pell and Gregory classification) and angle in relation of proximity to the mandibular canal were evaluated. It was observed that only gender showed influence, with p<0.001 (Table 5) . Analyzing results from methods for postoperative paresthesia assessment, it was observed that none of the patients presented any nerve sensitivity alteration, whether temporary or permanent. These results may be compared with published data presented in the Table 6 . 
Discussion
Third molars position is very important for surgical planning and assessment of the procedure difficulty degree 19 .
For the present study, panoramic radiographs were used for with the mandibular canal and assessment about root shape and number and bone quality 19 .
Patients with deficits related to NAI often suffer from paresthesia, anesthesia or dysesthesia of the lip, chin or vestibular gum in the affected side 3 . Prevalence of NAI injury has been reported between 0.5% and 5% according to some studies 20, 21 .
Disturbances related to NAI were not observed in any patients after third molar surgery. Analyzing prospective studies involving the 3Ms removal that had NAI damage incidence inferior to 1%, it was observed only two studies with similar results to the present study (Table 6 ).
In a recent literature review about prospective studies evaluating risk factors for the occurrence of neurosensorial deficit after 3Ms surgical removal 3 , statistically significant association was found for some variables, such as eruption stage (p<0.0001), surgical technique (p<0.0001), and predictive radiographic signs (p<0.0001). Concerning to other investigated variables, the authors did not find any statistically significant association, such as gender (p=0.1648) and pattern of bone impaction (p=0.4632).
In this study, gender showed statistically significant influence.
Most of the third molars were partially erupted in the present research. Regarding the horizontal classification adopted, the highest found prevalence were teeth in Class 1 and Class 2, with close values (50% and 47.62%, respectively), confirming the study of Inaoka et al. 23 . According to vertical classification, there was a predominance of B position, different from the results of Szalma et al. 20 .
In relation to angulation as described by Ma'aita and Alwrikat1 16 24 performed odontossection in 62% of cases, especially in teeth with mesial (55%) and horizontal angulation (39%). The incidence of IAN injury associated with these procedures was below 1%, which confirms the absence of neurosensory disorders observed in this study.
A condition that must be considered in surgical removal of third molars is the close relationship of teeth with mandibular canal. Several authors suggest considering signs observed on panoramic radiographs 24 . In the present study the evaluation parameter established was the classification of the radiographic sign type described by Félez-Gutierrez et al. 6 and subsequently modified by Gomes et al. 17 , where it is possible to determine or predict the emergence of the inferior alveolar nerve paresthesia after 3Ms removal through the analysis of panoramic radiographs.
The presence/absence of risk factors observed in panoramic radiographs is not always accurate, since it is a bidimensional-imaging feature. For better observation of these signs is necessary to obtain an image in three dimensions, such as computed tomography, and thus enable a better and more accurate visualization of anatomical structures related to the third molar.
However, it must be considered that computed tomography as a complementary diagnostic feature for impacted teeth surgery has a significant financial value for certain populations and not always is available to every surgeon 5 .
The radiographic sign most often found in this study was the narrowing of the mandibular canal, present in 86 of the 126 studied cases (68.25%), followed by darkening of root tips, present in 59 cases (46.82%) and mandibular canal deviation in 39 cases (31%). In the literature review conducted by Leung and Cheung 4 , the incidence of IDN deficit was highest in lower wisdom teeth showing radiographic sign of diversion of ID canal by its root (30%), followed by darkening of root (11.6%) and deflected root by the ID canal (4.6%). These three signs were found to significantly increase the risk of IDN deficit (p<0.0001).
Although we have presented a percentage of cases with deviation of the mandibular canal similar to studies of the above mentioned authors, there were no cases of neurosensory deficit after 3Ms
removal. This can be explained because these radiographic signs not always indicate an intraoperative exposure of the inferior alveolar nerve, which is considered by many authors one of the main factors related to increased risk of paresthesia 25 .
Further studies are needed to investigate the occurrence of postoperative neurosensory disturbances in patients showing radiographic signs of proximity to IAN.
Conclusion
There is no any positive correlation between presence of radiographic signs of 3Ms proximity with IAN and the occurrence of postoperative neurosensory disorders.
